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BACKGROUND OP THE INVENnON 
Technical Fcsid 

5 The present Invention rslatso to on Ink ocnnpoo^n tor Ink Jet rscordlng. 
BackflrpundAft 

NAsHoufi pmpertiea sjq rs^^irod of ink oompoaittono fcxr tnSi joL rsnond^g. (For omtrnfUQ, cnk csmpc^tiona 
10 for ink jot raccmllng should psovtde a prbit on varioua recording media \;fithout bldoding. In order to prevent 
bloedlf^. veriouG ink composittona havo hitherto boon propocsd In tho ecrt (for onemplo. Jlapansso Potent Pub- 
lk»lk>n No8. ^7/1G^, and 3637/16/60). 

Fuflhormoro, a proposal hes been maio on trt3 pre;vontton blooding tftrcugh an impfovemsnt in p^no- 
trotton en InCc oomposCtton. ForosQmpIo, U.S. Pe^ont Ma 9,196,075 dbdosao sn Inb coonpooltlon contslntng 

19 dbthytena glyocd monobutyl ether. U.S. Potent No. 3,133,502 dlsdcsteo an Ink ccmpoolthm cmtalnirtg a our- 
factanL U.S. Patent Nto. 5.138.066 discloses an inSi cosnpo&Hton containing cSeihylene gtycoi monobutyl ether 
and a surfcctant Diethylene glyod monobutyl ether lo caQed "butytcarbitoP and d^oeed In, for onample. U.S. 
Patent Nol 3,291.560. U.S. Patent No. 2,083.372 dEsdocse an ink oompoaitbn oonteining dieihylene Glyod 
ether. 

30 According to the abovo ink compooitlono, althotigh bSesdtng can bd prsivond^ to oonto cmCsnt, an ink com- 
poottion, vvhich In less likely to couoo bleeding, hao been deolred in the crt 

In recent yearo, reoyded paper has txsoomo teod from the vietsfpoint of environmental protQCtion. The re- 
cycled paper csomprlsaa oomponanta cH vaiioua typac of papec Thus, penetreitian of an ink oompasttion Into 
the recycled paper varies from component to component, xMch results in bleedbig in the print. Bn order to paie^ 

20 vent bleeding in the recycled paper, a method tas been proposed wherein recording paper is heated at the 
time of printing. In this method, however, a oartain period of time b required Cor the paper to be headed to a 
prodpteimined temperature. FuTtherrruxre, po^cr coneojmpt^on boccmoo Mgh, vifhtch b no3 ooot-of^sottve. 
Moreover, there to a fear of the reccrcfing paper and print bdir^ deteriorated by he^tir^. 

The Ink oomp^sitkui for ink j^t reooodcng should satisfy further property rsquirenrsnts iftdudino that it 
so ahouki provkfa a good prfait dandty end a tong Intermittent printing tinvs and be ctobleand less Qkdy toctogging 
of nozzles^ 

SUMMARY OF THE B^VEMTCON 

33 Acoordlngty, an oi4ect of tho prosont Invanlton is to provCdo an Ink oompo^ticn tor Ink Jel ns^mJIng t^teh 

has various enoenent properties, aopectejly an Ink oomposltton for Inkjet reoojding t^hteh can realize printing 
tsftth leos bleeding. 

Tho ink oompooitton for ink jet oQCcnding acoording to thQ prccent invention oompri&es a dyo. propyiQno 
glyod mono-n-butyi ether (PGmSE) and/or dlpropytene glyool mono-n-butyl ether (DPGm&£) and a \:fat6r- 
40 ooiubia glyod ottter other than PGm3£ and DPGmBE, tho amount of PGmBE ond DPGmBE baing 3 to 30% 
by ^ight based on tho in3( compoottton. 

BRIEF DESCRIPTIOM OP THE DRAWINGS » 

4S FCg. 1 1s a graph showing t^e penstmotlon times of t?ik oompoQlttons t^^in O rapresents t(te penstrotton 
timeo of ink compooltionQ oomprislr^ the came oomponantQ tm the ink compoaition of EncumpSe A1 enoept 
that the amounts of diethylene ^cd monoethyl e^her and 1 /^-butanedtol Gd<Sed as ooganlc eotvents ws?^ 
varied In tho rongo of from 2 to 35% \snvtt% tho ratio of d&othytono glycol monoothyl other to 1 ^butansdtol 
tiotng maintained at 2 : 1: 0, □ and ArspiGOont the penetrs^ton times tnk compo3lttono havCng tita oom- 

30 prising the saime components as the Ink oompoaftton of lEnample A1 enoopt thet 10% Surfynd 405, 10% 

diethylene glyod mono-n-othyl ether end 1% Sc^fynd 405 vsors used bistoad of 10% POmBE. rcspeo- 
tfve)y. and the amounts of di^hyfiene glyod mcmoethyl either and 1,4-bu^nodid £d)ded vosled vMt 
the ratk) of diethylene glyod monoettiyl ether to 1,4-butanodid being rv^intained at 2 : 1; 
Fig. 2 is a graph ahovving tho ponetrc^ton timsa of Ink oomposCtons ^ere^n □ roproaents tho panstrotton 

OS timeo of ink compooitiono comprldng tho oaonQ con^ponanto oo tho ink compodtton of Esampio A1 osoopt 

that Che amounts <a dtst^^ene glycol monoethyl other and POmBE added timers varted the oatto of 
dlathylena glycd monostthy) ether to PGjnBE boing mab^nod at 1 : 1 and O v^precenta the porcitrateon 
timeo of ink compositions comprising the c^me components oo the ir^ cosi^Mxsitfon of Es£mp8e A1 ejicept 
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that DPGmSE k^b us®d tnstead of PGmBE: 

F^. 3 is a graph shoeing OO vctu^ aS prtrrta obtetnad uaino bxh camipo a Htono oompilolng tha qctrs caonv 
ponents qd the tnSi oompooition EnamplQ B1 asoapt that thQ amount of uroa waa vaifad; and 
Fto- 4 ia a graph sho^^dng tha ifitemtittent pT&itmg timaa cf ir^ oon^oaittons oonnpr^g tha wmo oomp»- 
s nanta oa tha bite oomp^tlon cS EKe^npSa D1 encopt that tha thMtglyooS oonoantiattan \»3a rartad. 

DETAILED PESCRiPTtOW OF THE tgWEWTCOM 

The ink oompoaition of tha preaent invontbn compriaea PC^nBE and/or DPGmBE bi a tDtsil emaunt of 3 
fo to 30% by v^faighi prefareUy 5 to 10% by weight baaad on tha ii^ oompoaition. Tha oontent of PGmBE end 
DPGmBE ty&Mn tha fanga can affedlveSy pravant t>lGadlng of tha Ink on reaotdlng papar. 

The ink oompoaHton of tha praaant invention may oomprfesa a vy6^-ca5uUo glyool ather &i addition to 
PGmBE and/or DPGmBE. 

Wnhot^ Intandlng to bo bound by tho foSlo^ng theory, it io bafiovcd that a mmblnotton of PGmBE ondAor 

19 DPGmBE with a ti/atar-sohitita ^ycol sthsr anat)!^ tha above amount o? PGmBE and DPGmBE to ba raalized. 
PGmBE and DPGmBE has only q limited odubility k\ viator. Aooosrding to atudisa of tha praaanl invontora. for 
ojsample. whan PGmBE and DPGmBE Gva uaed alana, the cdubilHy thaiCTf bi vyatar la 5 to 6%. ^eroesQ tha 
pra&anca of othar componenta of the Ink composition, cuch qq dyeo, lo^re the e^URty to leaa than at»out 
2%. HQK^GSfm. tha addttton of a watar-ooluble glyool at^sr to thd oystem anablaa tha abova emaurttof PGmBE 

so and DPGmBE to t>o roailzed. In addttton, vafkruo pro^rtlea of tho ink oompoottkin cssn b<s> tmprovod. Moro apo- 
dflceilly, foroAompb, printo f^QQ fmm blooding can bo pixtvidod. 

Pnafemsd anamples of tha c^tar-aolutslo glyool induda othylona glycol moncffllky) othors, dtathylarta glycol 
monoalkyi athara, trfathytane glyod monoa&yl ethsra, pfx)pylene gtyoot nrano&Kcyt atharo. d^propylena glyool 
monoalkyl others and aikony^ut^atitutad altphcitic Gtoohala StSI prefeirsd e:cQm(^ thaTsof tncSude ethylene 

iff glycol ntono-Ci^lky) ethara. diathylana glycol mono-Ci_Gfllky1 ©there, tuiathyion© glycol mono-Ci^lkyl 
othoTd. propylono glycol mono-Ci^kyl othoira, dfe) Wylono glyool mono-Ci-oQlkyl olhora and Ci-cs!kOKy-Q«b- 
otHutad CiLc&liphatic alcohda. Specif tc aiiamplaa of the VTSter-cduUe glyooio inciuda ethylana glycol ntono- 
methyl ether, ethylana glyool monoathyl athar. ethylana glyool monobutyl ether, athylena glyooS nrtoitomslhyl 
ether aoatate, diaihylone glyool monomethyl ather. diethylorta glycol n^ortoathyl ether, diethytane glyool mono- 

^ n-propyl ether, ethylana glycol morto-ico-propyl athar, diathylon© glycol monoiao-propyl ether, ethylana glyool 
mono-n-butyl ether, diethylane glyool mono-n-butyl ether, ethylene glyool mono-t-t>uty) ether, diatt^ene glyool 
mono-t-butyl othor, triothylana glycol monobutyl cthsr, 1-mQthy^1-math03cy butand. prapylano glycol nrtono- 
methyl athsr. propylena glycol monos)thyl othsr. poopyCsno Ql^foos mono-t-butyl athor. propyleno gSyool mono- 
n-piopyl ether, pjopylena glyool mono-lso-pjupyl ether, dlp^opylana glyool monomethyl afthar. d^xropytena gjy- 

^ caH monoathyl ether, dipropylene glyool mono-r>-propyl ether and dipropylane glycd manc>>b«>-'propyl ether. 

Tho v^atar-coJublo glyool other may t>o Q(£dod in any canount co.fcir tho ink ponotratton rsitQ is cisfficjont 
and PGmBE and DPGmBE are not subjected to phaaa aaparcitkm. The amount of the vvafiar-colifbie glyool ether 
added, ho^vsr. is p(refeirQ&>ly in the range of from 5 to 60% by vvaSght, atfll preferably In the range of from 6 
to 15% by ^ight, bacdd on tho in2( C07npoa£tton. 

^ Further, aooordlng to a pvsterrsd cmtradlmsnt of tha piasant Invantlan. tha vratDr-^lutdQ ^ycd ether Io 

pffaferably added in an amount of no! lass then 0.3% by v:^iQht. EiiD ptnaferatdy O.S to 3% l>y evatght. bsead on 
tha totd amount of PGmBE cind DPGmBE. Tha ontaunt of tha v^tar-aj^Uo glyosri other v^/ith^ tho range im- 
proves tho disadutlon otoblllty o? PGmBE ond DPGmBE. At tho oama time. It Is possible to pnavent the occur- 
renos of such a phenomenon that part of dl-cduble comportanta contairtad in &ie ink compoaitbn faleedo on 

^ tha parlphary of a print on a raoording medium. Furthermoflna. itts odor of glyot^ ath<sT can ba raducad. 

According to a further pratbrrcd Gmlsodlmcnt off tho pn^oont invontkm, tho Ink compoaltton of tho praaont 
Invention may contain urea and/or a urea dertvatttfo. The addltton of the urea artd/or uraa dartvatlve can our- 
pnsingty improva print dandty and pffOVQnt dogging of inS( dal ivory ports. Enamplss of tha urra dsriveiiva ir> 
cluda athylanaurea, thloun^a. bluraa. blLrrstor tetrsmathylursa. Tha amount of tha urssi ancS^or ui^ dojIvstCvo 

^ added can be freely detdirmined go far as the print density of the ink composition can be improved and. at tha 
aama time, clogging of nozziaa can be affectivaly provantad. It, hov^var. la preferably in tha range of from 2 
to 20% by weight, otill p«<9ferably In tho rengooffrom 5 to 10% by ^Ight, bacad on tho In2( compoaltton. 

AooGTding to a further profbrred emtiodlmcnt of tho prooent invontion. tho cnk eompooltton of tha pieaent 
invention n^y further comprise thioglyool. Tha addition of thlogtyooi surpr^ngly anablaa tha IntanmSttent print- 

^ Ing tima to t>Q praCongad. Tha term Intarmlttant printing tJma° used heroin Is Intar^d to nnean tha partod of 
tinrta for wh^ tha ink can ran^in undelivered tinthout causing any unfavorable phenomena, such as dogging, 
in tho cubsequont resumptian of printing. In ink jet raoording printcra. the inik is <£dlivendd at given time intervds 
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for tha piaposo of prswntlr^ rtozzS^ from toing dog^sd duQ to <£ry2ng of tBts vtdnlty of Cto R0zzt3s. TTtSs op- 
Giatlon ^ gertsnsfl^ caDad *^ustT!ng.° TKs Inh compoa Qton having a long tnt^?nfttent prtnting tims can pji^ong 
thd timd fntofvd Utr flushing. ITda con sch/Qnt^eoual^ ovoid ^^raotlr^ tho inS( compooEScn crtd. £!! the oamo 
timd, biGraoad ttiQ printing Qpaod. MotGO^ror, tfiio addiyon of tt^ogSyoo) id cdvontsgecus dst) from tho vcsti^po&it 
S of Improving the stability of fthalnScoompodtton. 

Aooofdtng to a furttior prcfbff&d om3>odlm3nt of tto prcssnt Invention, tho btk compoa£^ of tho pToaont 
invontlon may f urtter oomprte® a surfaciant m addKton of tho ourfoctaftt may tmprov© p3i)portlD& of Ui® 
composition, ouch go tho intamilttsnt printing Uma. Profsrred onamr^ss of tha cuir&^ctci^ Mud® antonlc cur- 
fectants. amphoter^ Gurfactanto, c&tbntc cuTfEXtEtfrlo and nonSonic ourfe^ctonto. Enomplaa of the anionic cur- 
io fistdant {ndudd alikylsidfocarbcnatss. cs-c)Gf bteuffbna&ss. polyc^o^dihytano a&yl other aca^toa, N-acylamino 
add and fto salts. N-acy(methyltat£rlne adta. dlicylcu^Qfta (KdyonydiSiyl athor sidfatea, alkylcuSfata poSycncyathy- 
tona elhor phoophatea, rooki aoap, caator oil cidfeftaa. taajryl alooho) etdMea, dCcylphanol ptasphatea, alkyfl 
phoephatoo, eilttylaOyleulTOnatea, diotliylsulfosuocin^eis, diothylhosyaQujfosucciftatss and diocayleulfoouodn- 
a^o. Ettompl^ of (ha cationio ouir^QC^t Inefiuda a-vinylpyTldtno dortvcUvoa and po3y(4-vlf^pyiridlna) darlva- 
IS dvQQ. £;mm(dao of tha emphoteffc csurfec&ant Inctuda IsutrySdlmsthytarHnosGstk: eckJ bG^rta. 2*alky3«fiv}-ceT- 
tMsymothyt-fi^tiydranysthylimidaasQJinnim bofeacna, cooomift oil Ibtty acid amid® propytdimathySaminoacattc 
add bstaina, pdyoctylpdyaminoathy^tycins and c^hair imtdazcdlna d<s7lvciiivaa. Exampiao o7 tha rtanbnto cur- 
fectant induda ethar noniontc cuirfactanfta atich aa poiyaxcyathyfiana itanylphanyl ather. pdyoitya&hylane octyl- 
phanol other. poSyojcyothylana dodacylphonyl athisr. palyaxy^ylono altcytellyl attiar, po3yo3tyathylene G3ayl 
20 othor, potyo»y(3thy]ort3 iaur^ otttsr, po^ityothylono dC(y9 cthoro and paJyonyalCcylcno alCcy] other; ootcr non- 
ionte ouirfac^to ouch esi pdyosyathylanQOlQec add, pdyonyothylcnoololc add ootaro, potyoKyothyfanodlotaa- 
fllc add sstsr?. corhltan teunato« sortostan manootsarata, aort>it£in monotdsata, aoftoftan seaquicdexata, po^yoixy- 
afihyfana monoolaats and pojyonyathylarta sSaerata; acatyi glyod nonSante oazrfactanta auch aa 2,4.7,8-li3tr&- 
methyl-5-decyn^.7-diGl, 3.^dimsthyl-4-octyn-a.d-dbi. 3,S-dlmdthy1-1-haicyn-3-ol, foranamplQ. Surf ynd 104. 
as B2, 465, and TO manufadumS by Niashfai Chamicd Industry Co.. Ud.: and fluoToeusrfectar^a auch aa f luo7in«K 
QUbetSuted €^y) ^ara and parfluoToalCcyloaftoRylatea, ft>r anampte, Rangient oertea mansffaotuvad by Neoa 
Co., Ltd., Lodyna oortao manufactufnad by Chibo-Goigy UmScd, Japan, ZoTiyl oorfao manajfacSumad t^ Du 
Pont KabuohlCd Kalaha, fttonflor aarloo ntamrfactumad by ICS. Sutrfluon aadao m&nufecti£rad t^ Aaahl G9a80 Co.. 
L^., Uf^yna esriss nrnnufactunsd tiy DaiCiin Industrias, Ud. and FC stsrtsss mamifaduinsd t^ So^itomo 
Ltd. Ruoraaurfactanta. partfcoilajly amphatejfc or nonEonIc aiatactanto em oapacCaHy praifairably trod. Whila 
tha amount of tha aairfiactanfl addad may bafroelydetenv^nsd.fortha f luoraourfDctant. the amount to praferably 
about 1 to 10,000 ppm. 

AocQTdIng to a further pirafBtrrad amtmdlmant, tha Info eomposation of tha poaeant toivantlon may f urthaircom- 
pnoo a ^tor-eolublo ot^anec ootv^l (EssimploQ of tho t?ato{r-(3o3ublo OT^artic ool^nt indudo dCcyl atooholo hov- 

ss ing 1 to 4 csTtxsn atoms ouch as otharto), melhanci, t>uteinol. propanol and loopropand; poiyhydrto aloohda or 
glycols auch as othytsno glyod. dSathylono glycol, tdothyiono glycol, potyQthylQnQ gtyool Graving a mdacuSar 
vvaight of not mora than dOO. propylane^lyool, dtpjopylena gSycd, tripropylena glycol. poSypropyOana Qlyod hav- 
ing a mdaouCar woight oP not mora than 400. 1.3-lnitylena glyod. I.S-propanadiol, 1.4-butanGdld. 1 ,S-pontQ- 
nedlol, 1,8-ha»anadeol. thlodlglyool, glycatrin, meao-arythrttd and pantaerythrfitd; formaonida, aostamlde; dl- 

40 mothylQulfojcedo; ooTbitDl; aorbitan; cootin; diaoatin; trtecotin and euICDtano. 

Further, tha intt oompt^ition of tho pjtaeonc ^vantion may contain veiriaus additive for tha purpt^ of int- 
psovlng various pnoparttsa (^tho Ink oompadtlon. I&tamploa o? th® addlt(va ^idud® antbaptic aganto, ml3da^ 
pooof ing aganlQ. pH &:djucdorQ and vc3(s>3Uy madifiGa'Q. Sp^dftc an&xnnp^ cS tho antbaptic and mildawptrod'ing 
agents inctudo sodium bansrat®, aodium. pantachtorophand, eodium 2-pyffdinathcd-1-ootida. aadium sorb^ 

4$ cate, aodium dehydroacetata and 1.2-d&(sn£Othl£sdln-3^na (Prosai CRL. Ptra»al EM3tiM, Ptatel GXL. Pmcal 
XU2 and Pra»s3 TN menutectuiad by I CI). 

Exam0a8 the pH exliu^<^ induda amtnas auch a d^athandamirta. trtathanoSamina, prapandamina and 
morpholln®; InoTigante oalts oxh aa po^os&um hyd&osldQ, codlum hydrosMo and It^lum hydroacldo; ammonium 
hydrojtida; quaternary ammonium hydrosldo auch aa tatramathytanunonlum; caTtenatao and phoophataa auch 

80 as pofisssium cazrtronate, aodtum carbonate and lilhCum carbonate; ^9-malhy^-2-pynrolk£one; ureas si^ aa urea, 
bouraa and tatiomethylusaa: atto^hanotea auch aa diophanafta and methyl allophanG&a: and bhutreta auch aa 
bbiret, (Smathylbiuinst and tatirantstMfi»uvet 

Exe^pJas of the viscosity edjustor induct polyvinyl alcohol, hydrosypropyt celldosa, hydroityethyl oallu- 
loa®, mathyl c®llulosa, polyac(ryla^, polyvlnylpymStdonQ and gum aradc attirchl. 

as Tho cdoranto u&ablo in tho inCc oompooltcon of tho psooant invention indudb, but not iimaod to, direct dyae. 
add <^as, basic dyes, reactive dyes and food dyes. 

Spadfic prefeurad ajtampfea of tha dbect dya indude C.L Dtrect BIbcCl 2, 4. S. 11. 14, 17, Id, 22, 27. S2. 
30. 41. 48. 31. 53, 02. 71. 74. 75, 77. 78. 80. 105. 106. 107. 108. 112. 113. 117. 132. 148, 154, 188. 171 end 
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194. C.l. Direct rrito«y 1. 2. 4. 0. 11. 12. 24, 26. 27. 28. 33. 34. 41. 42. 44. 48. SO. 31, W. 72. 85. ^. 07. 
88. 68. 100. 110. 127, 135. 141. 142 and 144. C.l. Diroct QTangD 6. 8. 10. 28. 29. 30. 41. 49. 51. 02 nnd 102. 
C.L Direct Red 1, 2, 4. 8. 9. 11. 13. 15. 17. 20. 23. 24. 28. 31. 33, 37. 39. 44. 48. 47. 48. 51. 59, 82. 83. 73. 75. 
77. 79. 80. 81. 83. 84, 85. 87. 89. 90. 94. 95. 99. 101, 108. 110. 145. 189. 197. 224. 225, 228. 227. 230. 250. 

s 258 end 257. CJ. Direct Violet 1. 7. 9. 12. 35. 48. 51 . 90 04. C.l. DInsct Blue 1. 2. 8. 8. 12. 15, 22, 25. 34. 
80, 70. 71. 72, 75, 78, 78. 80. 81, 82. 83. 88. 97, 90. 103, 108, 110. 120. 123, 158, 183. 185. 102. 193^ 194. 

195. 193. 199. 200. 201. 202. 203, 207, 218. 23S. 237. 239. 248, 258 ortd 287. CJ. Ott^ Green 1. 8. 8. 28. 
33. 37, 83 and 84. artd CJ. DIreoi Brown 1A, Z 8, 23, 27, 44. 38, 93. 100. 101. 108, 112. 173, 194, 193. 209. 
210 and 211. 

to EK£!mple3 0f the acid dye indude CJ. AcU Black 1. 2. 7. 16. 17. 24. 26. 28. 31. 41. 48. 52, 58. 60. 83. 94. 

107. 109. 112, 118, 119. 121. 122. 131. 155 end 158, CJ. Ac8d Ydlow 1. 3.4, 7. 11. 1Z 13. 14. 17, 18, 19, 23. 

25, 29, 34. 38, 38, 40. 41, 42, 44. 49, 53, 55, 59. 61, 71, 72, 76, 78. 79, 90, 111, 114, 118^ 122. 135, 142, 161 

and 172. CI. Acid Omngo 7. 8, 10, 19, 2J, 24. 28, 33, 41, 45, 51, 56 ond 94, C.L ACid IRfid 1. 4, 6, 8, 13. 14. 

15. 18, 19. 21 . 28, 27. ^. 32, 34, 35, 37. 40, 42, 44, 51. 52, 54, 57, 80. 82. 83. 83. 87. 88. 89, 92. 94, 97, 108. 
IS 108. 110. 111. 114. 113, 119, 129. 131, 134, 133. 143. 144, 132. 154. 135. 172. 178, 180. 184. 188. 187. 249, 

254. 250. 289, 317 end 318, C.L Add Vkdet 7. 11. IS. 34. 35. 41. 43. 49, 51 end 75. C.l. Add Blue 1. 7. 9, 15. 

22. 23.25. 27. 40. 41. 43. 45. 51. 53. 55. SS, 59. 82. 78. 80. 81 . 83. 90. 92. 93. 102, 104. Ill, 113, 117. 

120. 124. 128, 138. 145. 187. 171. 175. 183. 229. 234. 233 and 249, CJ. Add Gresn 3. 9. 12. 18. 19. 20. 25. 

27. 41 end 44, end C J. Acid Brov^m 4 end 14. 
20 £if£mplo8 of thQ te3lc dyo {ndudo CJ. Besic Blade 2 end 6. C.l. Baofc Ydtot^ 1 . 2, 11 , 14, 21 , 32 and 36. 

C.L BQdc Orange 2, 13, 21 and 22. CJ. Boole Red 1, 2. 9, 12, 13 and 37, CJ. Baote VlolQt 1, 3, 7, 10 and 14, 

C.L Base BluQ 1, 3. 5. 7, 9. 24. 25. 28. 28 and 20. C.l. Be^c Green 1 ond 4. and CO. Basic Brot^n 1 and 12. 
Examples of lha nsaciBve dye Indude CJ. Ro£)C^ive BlacCi 1 , 3. 5, 8. 8. 12 and 14, CI. ^^dlvfs Yellow/ 1. 

2, 3. 12. 13, 14. 15 end 17. CI. Reoctlve OTonge 2. 5. 7. 16. 20 and 24. C.L Reactive Red 8. 7, 11, 12, 15. 17. 
SS 21 . 23. 24. 35. ^. 4^ 63. ^. 84 and 184, CJ. ReactMe Videt 2, 4. 5. 8 and 9, CI. Readive Blue 2. 5. 7. 12, 

13, 14, 16. 17. 18. 19, 20. 21, 25, 27, 28, 37, 38, 40 and 41, CI. Readtva Green 5 and 7, and CI. Readtve 

Bro«^ 1,7ond 1& 

Ejtantplea of thd food dye Ind^ide CJ. (Food Bksdc 1 and 2, C J. Food Ydlow 3, 4 artd 3. CL Food Red 2. 
3, 7. 9. 14, QZ 87. S2. 94. 102. 104. 105 and 103. CO. Food V£o3et 2. CJ. Food Blue 1 and 2. and CI. Food 
£9 GrBen2and3. 

Further, it Id deo posolbea to utilise Kayaset Blade 008A. Direct Deep Bbds XA and Direct Specid Blade 
AXN manufeetuied by Nippon Kayaku Co., Lid., Special KecSt SP Liqucd. Bav^cdpt 6led( SP Liquid. LevaceD 
Turqudee Blue KS-6QLL and Pyranlr^ manufac^uired by Bayer Japan Ltd., Jl. BK-2 and Jl. BK-3 rmnutiaduired 
by SumitOTno Chemical Co., Led., JPtC-61L, JPX-127L. JPK-139 and CI. FhjosoGCont Brightening Agent 14. 22. 
sa 24. 32. 84. 85. 88, 67. 90, 1 34, 166, 167, 160. 1 75, 1 78 and 177 mcnutectured by Orfant Choonted Industrtos, 
Ltd. 

>^Qrioue properlfas of the Ink compoeMian occ oj di n g to the pseeent Invention can be properly determined 
so ao to be cidtable for ink Jot rsooniSng. In thia context, it la profenod to take into coneidsTatcon partteularty 
the fbaming praperty, surfeica tensbn artd frnx^md oonfesct angle theraaf ysMi ncszie fece of an Inh Jet raconJiTtg 

40 hoad. ^^}ora opodficaRy, tho foairtabilSy of tho intc oompodtion as moaoincd at 15^ by tho Rosa-Miles toot la 
not moTD t^an 200 man as tho inltiQl and not 0f>oro ttmn 100 mm 5 min ofter tho Initiation or tho toDt TDo 
i^0S3-CW)llQ0 test lo a toan^blllty toat ^emln 200 ml of a tssS cdutlon ?ej{3n dot^ ^nom a height of 90 cm 
through a cmsjl tubs of 29 mm Inner cfiameter bito a graduated tuba at 30mm Inner diameter oontaining SO ml 
Of tho taet edutian to <£ste7mSno the hdght of tho roeultant ftoia Tho Initid vdue ami the value 5 min after the 

^ inltlatCon of the teat i^thln the above rE^ge con prevent the occurrence a? foam In an ink passage and an r&- 
co?ding head. Thus, the inC( composQian can b& eaody filled cnto nozz^. ^^ch enablaa dropout and other urv 
favorable phenonoens to bo offectivaly pr^evented. The ourfaoe tension of the in^ oompceitcon ie pTelerabCy in 
th3 range of from 15 to 40 onN/m. Whon tho curf^^ tsmiton foflo t^thln tho at>ovQ rango, tho inS^ oomposltton 
can bo eedly fified Into nozzles. Rtoseofvcr, at ttie ossne tin\3. a print having a good quality can t>Q prafvlded. 

S9 Th® contact angle of the in& ooai^iso&ltton to th3 nxkzzle pldo of the rooording haed la prtsiferatily in Iho rartge ' 
of from 10 to SO* . When tho contact ar^le falb tvfthln tto ror^e. tho Irtit oompoeltton can homogeneoudy vvet 
nozzle faces, co that a print hevir^ e good Qudtty can be provided. Further, thta provides en advantage that 
thd intenmiltent prfntmg time can b& prdonged. 

The InCc compoe^n of the proeant invontton can be produoed by the convonttanal r?tsthod. Sped? tcally, 

ss the' ctMive oomponento asQ ouf ftebnlly otincd and mbtod togothor. optconaQy f ittosod to romovo odid mattar, 
thecatiy propartr^ an bite oomposltCon. 
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EXAMPLES . 



Thd pracsnt invention xniU no^ be deocrfb^ in mora (fateil c^th refersnoa to thetdkn^ing oxcsmploG, thouQh 
it is not limited to tf)d8d Qsompldd only. 
9 In the ftoltowlnfl oxompled, printing wao oanted out using sn InCc jet printer M J-600 nrnnufecttfTDd by Solto 

EpGon Corpomtton, unloes othcrxTTias Rofesd. 

?^unh®rmor», Is t^ wo^ht unfaes o(h&rwls9 noted. Ma?®ov»r, the Ink composition othar then thoeo of 
Example A and Compevcjlive EAomple A oontaln 0. 1 to 1% of Prwet KL*2 es oorroskm Inhibitor and 0.001 to 
0.005% of bonzDtfieizcdo for preventing Ihe comslon of feoording head memfaera. 

to 

Extern p3e A 

InX ooTnpoDftcono of Ejieimplod A1 to A8 ond Comparstive Ensmples A1 to A3 mio praparod by tho con- 
vonttonol method. Spscif lc@f)y. the foSloiA/tng iRgredlento wofo otirfcd and 5 ndxed tegethes; and tdie mtoturo 
IS ttffis ffltsTed to prepsnna an ink oomposition. 

EaemtfeAl 



CI. Direct BleeSc 19 


2% 


PGmBE 


10% 


Diethyiene gtyool monoettiyl ether 


10% 


1.4-&jtenedtol 


5% 


Sodium dloctyteuQioouoclnatia 


1.B% 


Watsr 


dalanoa 



S9 

EgampJo A2 





C.LFoodBI(QGS(10 


2.5% 


ss 


PGmBE 


10% 




DIethylend glyooS mone-n-butyS ether 


10% 




Dipoopylene glycol 


9% 


40 


PiOKOlQXL 


0.9% 




Wator 


BaCance 



£9 



C J. AcCd Green 0 


2.3% 


PGmBE 


10% 


1-M6thyl-1 -mathony bufeano) 


15% 


D{3ttiyl^t3 gtyco! 


'6% 


Water 


Bfilonoo 



6 



o 



o 















8 


DPGmBE 


10% 




Propylene glycol moneethyt ether 


10% 






3% 


10 


Water 







D&n9ct Spddol BiQCSc 


0% 




PGmdE 


9% 




DIpropvlone glyool monosnothy) ether 


12% 


JO 


N-Methyl pynrolUone 


S% 









C.I. R(sacrtlv9 Red 6 

PGraBE 

DPGraBE 



4ft 
9% 
5% 



S3 



40 



49 



OlG^-thylene glycol mono-n-butyl sliher 
N-Acyl iDa^yl tiaurlno sodium 



EflgnwpieAT 



CI. BoQtoYeDow 11 


5%. 


PGmBE 


10% 


"Mothylono Qlyool monobutyl othc7 


12% 


Otycextn 


10% 


8t«rfyRo94dS 


1% 


Surfynol 104 


0.5% 




Bolanoo 



15% 

Bal&nCG 
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CI. Dtr&t& Grss3\ 1 


3% 


9 


C.I. Dtr^ Gfosn 28 


1% 




PGmBE 


10% 






5% 


10 


D'^h^ettd glyoo) mono-n-feutyl ether 


5% 






10% 




PfopySano gSyco) monoms/ih)fi other 


S&Esnco 



Cojwparetiv© IDcawfriQ A1 





C.I. Dt7\3G(l GresTi 1 


3% 




Oiet^arts glycol (mono-n-butyl e^her 


S% 




Tetiracthylono gJyocJ 


16% 




PotetsiEicin hydtrojdlcte) 


0.1% 









CttmparBtivQ EacmplQ A2 



CLDETOCt Red 227 


2.6% 


Di(3tf^®rt3 glyoo) imam-n-Snity3 e^hsr 


15% 


TrIathyQanQ glyod 


3% 


Glycerin 


10% 


WQlor 


BffiCancd 



Campaggtive Eaample A3 





CO. AcW Red 2S4 . 


2.3% 




Diott^orta glyool mono-n-Bnityl ether 


7% 




Dt3thyl8fi3 glycol 


15% 




Wteter 


Sotsino® 



so 

Evgjuatton Teat A1 

Tho abovQ intt oomposiiions wians usod to ccrry out printing cn vcrimis typsts cJ nsoordtno papsx spedfcsd 
In TqUo 1 . Tho prints thuo obtabtsd were evsluated aa folios. 
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Btesdlng 

The ctTGutortty of dots w&o evalu&tsd according to the fbHot^fing criteda ea a mac^xTQ of ponetrstcon of thd 
ink whsrein uneven penGtration d the ink gave riso to a lov^fing in droularity of tha dots. 
® : Vary good etmajlealty; 

O : Slightly lov^ofcd ctojiarity %yhich caueso no protde^n for procttcet uea; 

A : Loured dsaAasny v^lch causes a protslan) for pTOCtlce) usa; and 

X : Remartiably (o^^^/^red cfrcutarfty c;^lch rondars tha ink unsuttatrfe fov practical usa. 

Fagthering 

Urtavan ponatratlon of an tnSc along papar fiber. La., foetharii^, tyao evejuatad aoooidlng to tha fotlotTif^ 
crftaria 

<g) : Uttia or no faetharfng with vary avan ponatmlon; 
O : Slight faatheHng ^Ich caii^s no problam for practical use; 
A : Many raalhering t^ich cau^s a problem for pract^l uaa; and 
X : RemarfuUe ^athartng VThtch landera tha inCi unsuttabCa for prectfcd uca. 
Tha raculta tvera aa groan in tha follo%9&ig Tabid 1. 



o 



o 



Table 1 



Tast 
item 


Type of paper 








Ex. 


A 








Coisp 
Ex. f 








1 


2 


3 


4 


5 


6 


7 


8 


1 


2 


3 




CONQUEItOR Paper 


® 


® 


@ 


® 


® 


® 


® 


® 


o 




O 




FAVORIT X Paper 


® 


® 


® 


® 


® 


® 


® 


® 


A 


o 


O 




nODO COPY paper 




® 


O 


® 


o 


® 


® 


® 


R 


A 


X 




BAFIO COPY Paper 


® 


® 


® 


® 


® 


® 


® 


® 


A 




O 




EFSOn EPF Paper 


® 


® 


® 


® 


® 


® 


® 


® 


K 


A 


X 


Bleed- 
ing 


XEROX t Paper 


® 


® 


® 


® 


® 


® 


® 


® 






X 


XEROX 4024 Paper 


® 


® 


® 


® 


® 


® 


® 


® 




\J 


A 




XEROX 10 Paper 


<g) 


® 


® 


® 


® 


® 


® 


® 




A 


A 




KEEHACH BOOT) Paper 


® 


® 


O 


® 


o 


® 


® 


® 




A 


A 




RZCOPY 6200 Paper 


® 


® 


® 


® 


® 


® 


® 


® 


A 


A 


A 




Yamaynri Paper 


® 


@ 


o 


® 


o 


® 


® 


® 


35 




X 




XEROX R Paper 


@ 


© 


o 


® 


o 


® 


® 


O 


St 


X 


X 




COWQUEROR Paper 


@ 


® 


® 


@ 


® 


® 


® 


® 


7t 


A 

Ok. 


X 




FAVORIX X Paper 


® 


® 


® 


@ 


® 


® 


® 


® 


£t, 


A 


A 




MOOO copy Paper 


® 


@ 


® 


® 


® 


® 


® 


® 




A 


A 




RAPID COPY Paper 


® 


® 


® 


® 


® 


® 


® 


® 


X 


A 


A 


Feath- 
ring 


XEROX P Paper 


® 


© 


@ 


® 


® 


® 


® 


® 


X 


A 


X 




XEROX 4024 Paper 


1 ® 


® 


® 


® 


® 


® 


® 


® 


X 


X 


X 




RICOPY 6200 Paper 


® 


® 


® 


® 


® 


® 


® 


@ 


X 


A 


A 




Yaaayvrl Paper 


® 


® 


@ 


O 


@ 


1 

c 


c 


® 


X 


X 


X 




XEROX R Paper 


® 


® 


6 


@ 


o 


@ 


® 


o 


K 


X 


X 



Tho iQCOTdin^ ^psrs Qpscif t®<S In tho toblo otq ovcdla^ from thQ Mcpmt^ oampcmios. 
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COSSSQUEROR Pepar fisp WIggtng Ca, UM. 

FAVORfT X Paper. Favorii Co.. Lftd. 

MOOO COPY Pcp3(n fttoda Co.. UxL 

RAPID COPY Papar l00pa Ca. Lfat 
d EPSON £PP Pe^n Seiko Epoon Corpoiatfon 

XEROX P Papor Ft^i Co., Ltd. 

XEROX 4024 PQpsr: Xerox corp. 

XEROX 10 Popsn Xeras Ccip. 

NEENACH BOND P^gt. KimberV-ClsfGc Co.. Ltd. 
10 RICOPY Q200 Paper Rteoh Co.. Lid. 

Yomayi^ Papsr Honshu Popsr Co.. Ud. 

XEROX R Paper: Xerow Corp. 

IB 

In tho inSc omnpo8it£on pnsjassnsd in EaamplQ A1 , Ih® emcuntaof (ficsthyksno Qljfool monosthyl eWm and 1 .4- 
butanedlol cddod osgonto soh^ants woro wsded In Ih© ronga o7 f ron^ 2 to 35% (an Incroasa cr q deaBQcs In 
tha Gsmmjnt of the or^onic ©ohfento was bdancsd by woto^ with the ratio of cfiethyiena glycol monosthyfl ©ther 
to l^-butanadiol bding maint&inod eit 2 : 1. Qno (1) (d o? the iniC( cosnposftton wad dropped in a spot form on 

10 DERSCHER paper. Tho ttmo teuton ftxr drying fito intt opot t^ssa mocsiuirsd eo a ponotratfton dims. Tho rcoutta 
Qio Indteotod eu3 O In Fig. 1. 

Further. In Ih© cDmpositton pj^pansd cn Ea&mplo AJ. 10% Surfyno) 485 was tiesd instead of 10% 
PGmBE, and tho amounts o?di^tiylGn3 glycQj moncathyl dhsrond 1.4-butansdl(ri added as organic coSventg 
W6TQ vartsd with di© reilto cf diethyiorts glycol ntoncaihyi ethor to 1 .4-butQnedtol being monlatjtsd at 2 : 1 . The 

Iff ponstretton tinw 09 th® Ink composition was m<st£)surod In tho aam® fncinn(&r as dosalixsd abova. Tha rs>8ull8 
are indlcatad ao O In Fig. 1. Motreover. In tti© lnE( oomposQion pna^^dBd In E»e7np9e A1, 10% diethy^one gSyooi 
mono-n-butyt other and 1% Surfynol 405 vfom used inofoad of 10% PGmBE. roopocdvdy, and th3 sntounta 
of dIethylanG g^^ manoGthy) ethor end 1.4-butaned(al added so oiganlc aoiventa t^ora v@dad vHth the ratio 
of diothytenQ gtyooS morxissthyi other to 1,4-butanBdiQ3 bomg maintained at 2 : 1. Tho ponaAretion tints of ttfs 

so inS( coTnpoaitfon \;yaa n^aauxed In the same menner as ciesc^fbed abovo. Tho resists are indlcatad as □ end 
A in Tig. 1. 

Evajuatton Tsat A3 

sa In tho irtc ccntposltton pinaparsd In Exasnpta A1 , tho COTtounta of PGmBE and dlothylano glyoo) f?tonosthyl 

othor sxkksd wara vaalcd tyfth tho matto of PGmBE to dlethyf&no glycd gramcathyl ether b<slng malntedned at 1 : 
1. The psnetratlon time of the ooonpoeitbn t^raa m&aaursd In the ©©nie ntanrcsr ao in Evdyatcon tesA A2. 
Tho rceulta ere &idt^ttsd qq □ In Fig. 2. 

Further, the panetradon time o7 the CnSt cosnpoaition meaaumd In the aarne nnanner as ddserlbsd 

^. Qbova, osocpt that OPGmBE vyca yocd inotoad of PGmBE. Tho loatdto ato indtected ao O In F'g. 2. 

Eaampjo B 

Qn!!( oompoo^na of EmmpCoa B1 to B8 and Comparative Enamptea B1 to sa Mff^ piropansd by tho con- 
45 vendonal method. 
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E«anip3® B1 





C.I.DIns>GtBlfice(19 


2% 










Oisth^no 07od monosttiyl ether 


10% 






5SS 


10 


Unsa 


5% 




Olpn^CTO gtycoS 


5% 




Water 


Bcstenco 



20 



C.I. Food Black 2 
PGmBC 

Dlethylene glycol mono- n- butyl ether 
Dipropylene glycol 



2.5ft 
10ft 
10ft 

5ft 



Proaol G3CL 



100 

0o3ft 
Balance 





C J. Acfd Groen 0 


^6% 




PGmBE 


10% 




1-M6lhyl-1*m3thofty butand 


13% 






7% 


40 


Dcsttiylofts glycol 


5% 









SpsdalBtedJcdPlhautil 


20% 


DPGmBE 


10% 


Propylono glycol monoothyl cthor 


10% 


1 ,34>lm3ttiyl-2*tirnliflazolldlnon9 


6% 


Thiourea 


S% 


Water 





12 



o 



o 













4% 


5 




9% 




D)p7tipy9ons gtyool monosnathyl othGr 


12% 




N-I\4dthy1 pynrolcdonG 


9% 


fO 




S% 




Water 







CI. RescilvG d 


4% 




PGmBE . 


8% 




DPGmBE 


S% 




Otsth^ortd QlyooS mom>-fv&utyl ctter 


16% 




^9-Ac^m3thy9lBurin(a sodium 


1.5% 


SS 




S% 




Wtoter 


Butanes 



j!9 



j)9 



C.I. Basic Yellow 11 
PGsiBE 

Triethylene glycol monobutyl ether 
Glycerin 



5^ 

12« 
10% 



Sur^ynol 465 
Surfynol 104 
Blure-t 



1* 

3% 
Balance 



as 



^3 



o 



o 









en A O/tA AfiTt A9 






Exsmpl® B8 














C.l. DCradt Gresn 1 


3% 








C.L Dt7Ts«iGrcsn 28 


1% 


















Defif hnflfirtid olvofiS mrmrwl »Ki tt%4 fithfif 




10 








5% 








Dbthylorts glyooS 


10% 








Te^mntsthylunsa 


3.S% 


IS 






Propyfane gSyco) monomsthy) athor 












to 






C.l. D!70Cft Grcsj) 8 


3% 








C.l. Dtroc^ Grcsji 1 


1 r9 








Dfeathylort3 gfyoai mano>n-butyl ethsr 


9% 


sa 






TetiTQethySene glycd 


13% 








Pofea^bim hydraiddo 


0.1% 













so 



CLDbecft Rod 227 


2.3% 


D{3ihy9drt3 ^y<xd mono-n-buty9 elher 


15% 




S% 




10% 


Water 





C.l. AfibS 264 


2^% 


Dbthyforts @lyoo9 mono-n-finatyl e2hcr 


7% 


D{att^ort3 g3yoo9 


13% 







Eveluatton Test B1 

ThQ above Ink oomposQiona wora used So csTry out printing on veTloua typos rsoondbig paper Qpeelf tad 
In ToUo 2. Tho p^fnto ttiuo oMabtsd «ycro ovsjuatod bi tho osans) momtsr oo \»oo dcxscrfbsd in B^iratean lost 



o o 



A1. 

The racidtB tvoro ao givsn th Toldo 2. 



IB 



S9 



43 



93 
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Table 2 



Test 


Type o£ paper 








Ex. 


B 








comp 
Ss. ] 








1 


2 


3 


4 


5 


6 


7 


8 


- 1 


2 


3 




COHQUEHOR Paper 






® 


© 


'8' 


(31 


(9) 


0i 
xSf 


o 


® 


o 




FAVORIT X .Paper 






® 


® 










A 


o 


o 




I40D0 COPX Paper 






o 


® 




VE/ 






X 


A 


X 




RAPID COPY Paper 


© 


® 




® 


® 








A 


O 


Ci 

w 




EPSON £PP Paper 


® 




® 


® 










X 


A 


X 


mg 


XEROX P Paper 


© 




® 


® 


® 




® 


/Ok 

® 




A 


3C 


XEROX 4024 Paper 


® 




® 


® 


@ 




® 


@ 


A 


O 






XEROX io Paoer 


® 




i 

©I ® 


® 


® 


/Ok 


® 


A 


A 


A 




NEENACH BOETO Paper 


@ 


® 


O 


® 




® 


® 


@ 




A 






RICOPY 6200 Paper 


® 


® 


® 


® 


® 




® 




A 


A 


A 




Y£itQ&yurl Paper 


® 


® 


o 


® 


o 




® 






X - 


X 




XEROX R Paper 


@ 


® 


o 


® 














X 




CONQUEROR Paper 






® 


® 










St 


A 


X 




FAVORIT X Paper 






® 


® 




® 


® 


® 




A 






HODO COPY Paper 


@ 




® 


© 


© 


® 


® 






A 


A 




RAPID COPY Paper 








© 




® 


® 


® 




A 


A 


FQath^ 
ring 


XEROX P Paper 


® 




® 


© 


® 


® 


® 


® 


K 


A 


X 




XEROX 4024 Paper 


@ 


® 




® 


® 


® 


® 


® 


3C 


X 


X 




RICOPy 6200 Paper 




® 


© 


® 


® 


® 


® 


® 


X 


:a 


A 




Yamayuri Paper 


® 


@ 


® 


O 


@ 


o 


o 


® 


« 


X 


X 




XEROX. R Paper 


® 


® 


o 


® 


O 


® 


1 

® 


1 

o 




X 


X 



o 



o 



Evaluatbn Tost B2 

The OD vgJu©8 of lha priirto obtained uQtng tho ink com(»o^tion3 of EAcmploa B1 to BS were maosured. 
Sopaiately. Infc oompostttons were prepared in the same manner ea tn Btamplea B1 to B8, e«oapt Ihcrt neither 
urea nor a urea dsitvathfo vvea edtfad. The OD voluea o? the prtnto obtained uoing the ln& oompooKlonQ wsre 
meaourod. Tho OD ratio vvca detemttned by fho following fbnmda: 

OD ratio ° (A/B) it 100 - 100 

tvhsrein 

A id DO veAuQ cvhan uroa otr a urea modirteaUan pradudcsaa added, and 
B b OD value \Rrfien neither tzrea nor a urea modif toetion (Hodud was added. 
The OD ratioa were G8 foOom. . 



Examples 


CD ratio 


1 


a.8 


2 


9.7 


• 3 


7.7 


4 


9.2 


S 


6.5 


3 


2.3 


7 


3.2 


6 


1.5 



Evoiuatton Test B3 

In the Ink compooltfon of BtempSa B1, tha cmcunt of urea added vnm vorfed. A change in the total amount 
of tho compositicn caussd by the cncresise or tSBcsmse 'm the amouid oT unaa add was batarmd by tOTtsr. The 
OD valuea of prints obtained using th© InCi oompooltlons were measured. The resuito wore aa ahotyn In Rg. 3. 

EaamirieC 

ir^ oompoaiiteno of Exmipleo CI to C6 end InSc comp«3ittono of Cemponatlvo EAomp3oQ CI to C3 were 
psoparcd by tho conventions) method. 

Eggmpiia CI 



CI. Direct W&Oi 19 


2% 


PGm^ 


10% 


Trteths^ene glyod ntonobutyl ether 


10% 


1,4.Butenedbl 


2.5% 


1,B-Hoate»iod{ol 


2.5% 


3-(Py7Yo3(don<a 


1.5% 


Vl^iater 


Sslanoe 



17 



o 



o 



EaampJc C2 





CI. Feod Bleo5t2 


2.5% 


s 


PGmBE 


10% 




Dlat^^Qrt3 gfyoaj mono-n-but^ ether 


10% 






3% 


10 


Tripffornfldne glyoof 


3% 






S% 




Wster 





ExampiQ C3 





C J, Add Goeen 0 


^5% 


10 


PGmBE 


10% 




1-{^ctfiyl-1-m3thoxy BMilano] 


16% 






3% 






5% 






5% 









E«amp3QC4 



40 



Spsdal Bladk liquid 


20% 


DPGjtiBE 


10% 


Prop^ono glyoid i?tonoothyl g^07 


10% 


1 ,6-MonanodIlol 


2% 


TrtlpTcp^ens glycol 


3% 


1 ,3-Dlm9i2hyl-2-bn)<9QSolldlnoR9 


9% 


W&tor 





EKSCTlrtQ CS 

SO Dlroct Special Black AXN 4S 

PGmBB 9ft 
pipropylene glycol monomethyl ether 12% 

93 



DO 



o 



o 



2-Mth3fl-2, 4-p®ntanQC&iol 



Eaampio Cfl 



CI. Resicftivd Red 6 


4% 


PGmBE 


0% 


DPOmSE 


9% 


DIatMerts clyooS mono-n-bartyl Gkhsr 


19% 


Naopantyfl glyool 


2% 




2% 


N-Acyic7^thyttQLErtno ootShim 


1.5% 




Batenos 



5ft 

50 
Balance 



CJ.Be3icYollCKy11 
POmBE 

Tf&atfi^sifta Qtycd monobutjfl Qthar 
Glycerin 

Tiim^ltyld propane 
TriotiGthylol cth&nQ 

Polypraipylono Qlyocd hcivinQ a nuonbor avcxegQ motecutar vvoEght of 400 
Surfynd 465 
6iir?yno1 104 



6% 
10% 
12% 
10% 
3% 
1% 
1% 
1% 
0.5% 



o o 

Eggmp38C6 



C.I. Dtnsoi Grssji 1 


3% 




1% 




10% 


DiatMoita Qjyool mono-t-buty3 othor 


9% 




5% 


Dlsjtr^ro glyooa 


10% 


TGtraprcpytsno gSyooS 


2% 




S% 




Bcitfinoo 



Comparative Eatcmpio CI 

C.I. Direct: Green 1 3% 

Ole^hylene glycol mono-n-butyl e-ther 
Bthsrlw® glycol 
Potesslura hydroslde 

CampgratKfe Eacmpie C2 



CXDeroci Rod 227 


2.6% 


DtathytortB gtyoo) mono-n-Knity) ether 


19% 


Disthiflorts 0lyoo9 


S% 




10% 


WQt©f 





0.14 
Betlenoe 



CcJwpBgBthfe Egpnpie C3 



C.l. Add Red 256 


2.3% 




7% 




1S% 







Evgluatton Toot C 

Ttio abCMO Ink oompos^ona vsato ua&d ta cerry out printing on v&rious typos cS icooirdinQ psipair specif tsd 

20 



B>0649888A2 

in Table 3. The prints thus obtained wbtb evaluated In the same manner as was described In Ev^uatlon Test 
A1. 

The results were as gtvan in Talilo 3. 



rs 



90 



40 



45 



S9 



21 



o • o 



Table 3 



Test 
item 


Type of paper 








EX. 


c 




Comp. 
£st, C 






1 


z 


3 




5 




7 


8 


I 


2 


3 




CONQUEROR Paper 






'45' 






® 


® 


@ 


O 


® 


O 




PAVORIT X Paper . 


(61 


(Si 


IS? 






® 


® 


@ 


£^ 


o 


o 




HODO COFX Paper 


SSf 








o 


® 


® 


® 


R 


A 


X 




RAPID COPY Paper 






® 


® 


® 


® 


® 


® 


A 


o 


o 




EPSON BPP Paper 






@ 


® 




® 


® 




K 


A 


X 


Ing 


X£ROX P Paper 






@ 


® 


<§) 


® 


® 


® 




A 


X 


XEROX 4024 Paper 


® 




® 


® 




@ 


® 


® 


A 


O 


A 




XCROX 10 Paper 


® 




® 


® 


® 


® 


® 


® 


A 


A 


A 




NEEITACH EOKD Paper 


® 




o 


® 


o 


® 


® 


® 


X 


A 


A 




HICOPY 6200 Papar 






@ 


® 


® 


® 


® 


® 


A 


A 


A 




Yamayurl Paper 






o 


® 


o 


® 




® 


X 




X 




XEROX R Pamper 




® 


o 


® 


o 


® 


@ 


O 


X 


X 


X 




CONQUEROR Paper 


® 


@ 


® 


® 


® 


® 


® 


® 


X 


A 


X 




PAVORir X Paper 








® 


® 


® 


® 


® 


A 


A 


A 




HODO COPY Paper 


® 


® 


® 


® 


® 


@ 


® 


® 


A 


A 


A 




RAPID COPY Papor 


® 


® 


® 


I 

® ® 


® 


® 


® 


X 


A 


A 


Feath- 
ring 


XEROX P Paper 


® 




® 


® 


® 


@ 


® 


® 


X 


A 


X 




XEROX 4024 Paper 


® 


® 


® 


® 


@ 


® 


® 


® 


X 


X 






RXCOPY 6200 Paper 


® 




© 


@ 


® 


® 


® 


® 


X 


A 


A 




Ysmayuri Paper 


® 


® 


© 


O 


® 


o 


o 


® 


K 


X 


X 




XEROX R Paper 


® 


® 


c 


® 


o 


® 


® 


o 


X 




X 



22 



o 



o 



The foO<KvlRg biSx oonpoaQtono cH Ejqoti^gq D1 to DO and Coanpamlhf a Enamplca D1 to D3 \;s53rB prepSTod 
by thQ oonventfofiQl mathod. 

s 

EgfianpJoPI 





CI. Dcnsct Block 19 


2% 


la 


POmBE 


10% 




Trfottiy!QiK) gtyod monotiutyl other 


10% 




I.^Butartsdhd 


2.5% 




1,d-HQss3nodbl 


2.3% 




Thcod^ycol 


5% 




Water 


Bfileno® 



so 





C.I. Food Blacti 2 


2.5% 




POmBE 


10% 




Oi3th^G(t3 0ty<«d mono-n-finjtyl ethsr 


10% 




OlptropySono glyoo) 


3% 






3% 




Ltoa 


S% 




Wtetor 


BQ^ncQ 



sa 

EjMimptoD3 



49 



CX Ac£d Gst9®n 9 


2.5% 


PGmBE 


10% 




15% 


Propylofio gtyool 


6% 


Thiodlglyool 


5% 


1,5-Pontanedic) 


5% 


WiBter 


Blanco 



93 



23 



o 











BQ)^oript BIsolk 6P liquM 




s 


DPGmSE 


10% 




Propylene gfycaU mcnosthyi ether 


10% 






12% 


10 


Tripjopyleno glyod 


3% 




1 ,3-Olm38hyfl-2-bTiktaolldbTORo 


6% 




Wator 





IS 





Direoi Spedol Blodt AXN 


4% 




PGmSE 


0% 




Dlpropyloao glyeol monoifnottiy] other 


12% 




TtdodigBycol 


19% 


A3 


1.2-Propsinedhd 
N-MGthylpyno9ldon3 


4% 
5% 




Water 


BIffilffinca 














sa 


CI. R^acyve Rod 0 
PGmBE 


4% 
9% 




DPGmSE 


5% 


49 


D(3tr^on9 glyool mono-n-butyl ethsr 
ThfodCglyooI 


15% 
20% 




I.S-ButanGdlo) 


2% 


49 


N-AcytrnQt^iyltQurino oodhim 
WiQtor 


1.5% 



so 



20 



o o 



E)canip3® P7 



C.I.BeolcYQOcKSf 11 


5% 


PGmSE 


10% 


Tirfoth3flQno glycol monofautyl othor 


2% 




10% 


Tinmdtfiyto) ptopmo 


3% 


Tirtmottiytol otherta 


1% 


Pydyathytens giyooa tiG^ng a number averagd molocular m^ht of 400 


1% 


Thbdt^yoo! 


30% 


So^ynd 4<3S 


0.5% 







C.I. Direct Green 1 
C.I. Dlrecrfc Green 28 
PGmBE 

Dleiinylene glycol mono- 1- butyl ether 
Die-thylene glycol raono-n-butyl ether 
Diethylen^ glycol 
Thlodlglycol 



3^ 
1^ 

5% 
5i 
10% 



1^3-Prop&nedlol 5^ 
. Water ®alence 

Cojiipanstivo E«£3nplQ D1 



C.S. Otj^ Gr^sn 1 


3% 


OtathySorts Qlyoo^ vrtono-n-baityl ether 


9% 


Etfiylena ^yc^ 


15% 




0.1% 







23 



o 



o 



CojnpafBttvo Eacnipio Dg 





CLDtrocft B3aGet154 


2.S% 


5 


Olath^orb gtyod nrono-ii-butyt eahisr 


15% 




Dlathylona ^yooS 


9% 






10% 


10 


WiBter 


Batoned 



CcjnparstKfQ EjMJnrie D3 



19 


CI. Aetd Red 254 


2.5% 




Dtathylaria glyool monon-butyl elher 


7% 




Dtsihylefta gtyoo) 


15% 


10 


WiBitsr 


Botanoo 



EvdyflUbn Toot D1 

Tho abovo Intc oompostilond v^ons uood to cory out pTlntlng on verlouo typoo of rcoordbig paf»9r opodf tsd 
In TQtdo 4. ThG printo thiio obtained were ovduatod bi ths oema meifinsr go t:ao doscrfixsd In Evdi^lon Test 
A1. 

The results wofQ ad givian ^ Tabid 4. 

* 

so 

09 



26 



Table 4 



Test 
i'tem 


Type of paper 






EK. 


D 








Comp. 
Ejt. D 




1 


— r 
2 i 


•J 


4 


5 


6 


7 


8 




2 


3 




COHQUEROR Paper 


® 


®\ 


S> 
SJ 




® 


® 


® 


® 


o 


o 


o 




PAVORIT Z. Paper 




® 




vS> 




® 


® 


® 


A 


o 


o 




»OBO COPY Paper 


® 


® 






o 


® 


® 


® 


» 




X 




RAPID COPY paper 


® 


® 


® 


® 


® 


® 


® 


® 


A 

a 


O 


n 




EPSON EPP Paper 


® 


® 




® 


® 


® 


® 


® 


X 






Bleed- 


XEROX P Paper 


® 


® 




® 


® 


® 


® 


® 




A 


X 


ing 


XEROX 4024 Paper 


® 


® 




® 


® 


® 


® 


® 


A 


\U 






XEROX 10 paper 


® 


® 




® 


® 


® 


® 


® 










NEEHACH Basm Paper 


@ 


® 






o 


® 


o 


o 






A 




HXCOPT 6200 Paper 


® 


® 






® 


® 


® 


® 


JL 




A 




Ysiia^yuri Paper 


O 


o 


o 


o 


o 


o 


o 


o 




s& 


3C 




XEROX R Paper 


® 


® 


o 


® 


o 


® 


® 


o 


3L 




X 




CWQUEROR Paper 


® 


® 


® 


® 


® 


® 


® 


® 


X 


A 


K 




FAVORIT X Paper 


® 


® 


® 


® 


® 


@ 


® 


@ 




A 


A 




MOOO COPY Paper 


® 


® 


® 


® 


® 


® 




@ 




A 


A 




RAPID copy Paper 


® 


® 


® 


® 


® 


® 


® 


@ 


X 


A 


A 


Eeath- 
ring 


XEROX P Paper 


® 


® 


® 


® 


® 


® 


® 


® 


X 


A 






XEROX 4024 Paper 


® 


® 


® 


' ® 


® 


@ 


@ 


® 


3C 


X 


X 




RICOPY 6200 Paper 


® 


® 


® ! ® 


\ " 

! ® 


® 


® 


@ 


X 


A 


A 




Yamayuri Paper 


o 


o 


o 


• o 


s 
I 

O 


o 


o 


o 


3C 


X 


X 




XEROX R paper 


® 


® 


cj ® 


O 


® 


® 


o 


JC 




X 



27 



o 



o 



10 



19 
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EvaJuattonTqstPa 

In thd inCi cmtposHion o7 Enan^o D1. ttie thtod'^l^fOoS ooncontiratcon vtqo vortsd. A chon^ in the ti^ 
amount of ttiQ oompositton causGd try tho increcsd or decfO£S3 in tfta omouni o7 ttiiod{0lyod gM \sf€a bdonoad 
by lii^eter. Tha intSTrrdttent piMng timo fior tho In!!® wg8 maoourod. The reotdto vvofo eo oho^ In F^. 4^. 

Sflgnpio E 

Tho ftdkK^'ng Ink oon^cjosaicno of Eztamplsa E1 to Efl ond Con^intivQ Eia^pfeao El to £3 t^sra p^f£sred 
by tha oonvonttonal method. 

The f1im7t>su7iac8ant ucsd In tha MUjKAnQ onompSoQ and ocrmpssnstlvQ djuamsrios tvos Raroent 251 (mon* 
utectuBod by Ngos Co^ Lid.). 

ExemtfQ El 



CO. Ot!7edtdl(&ck19 


2% 


PGmSE 


10% 


Trtcthyloft® glycol ntonobut^^ ether 


10% 


1,4-Birtan6dtol 


2.3% 


1.6-HQ»onedbl 


2,3% 


RLcosoowfadant 


0.02% 




SsJsnoQ 



£9 



Eaampjo E2 





C.II.FoodblQC&2 


,2.3% 




PGmSE 


10% 




Oi3tr^ort3 Qtyooj onono-n-&uty3 ether 


10% 






3% 






p.03% 


40 




S% 






Botanoa 



49 EgganpJe E3 



C.I. Acid Graen 9 
PGmBE 

l-Methyl-l-Bi<athoxy butanol 
Propylene. glycol 



2.5% 
10& 
15& 

5% 



03 



28 



o ■ ■ o 

FX uoro s u r f act ani: 
S-Pen-tanedlol 

ExampioE4 



e&yscalpt BiQdk SP liquid 


20% 


DPemBE . 


10% 


Prop^onQ cslyool monodthyl elher 


10% 


RuiHO^fficlanl 


0^% 


TripropylGno giyool 


3% 




S% 


Water 


8s3aft03 





Di3^ Spddol B8a(& AXN 


4% 




POanSE . 


9% 




Dipropylona gtyooi monomottiyl othor 


12% 


so 


(Ruoraourfocbant 


1 PPM 






4% 




N-MGttiyl{yyirrD!idoft3 


3% 


sa 




Salanoa 


Ejsampio E6 






40 


C.i. Rfisscftlvo Red 


4% 




PGmBE 


d% 




DPOmBE 


5% 




Dbth^ortd 0ycica mono-n-butyl etter 


16% 






1.0% 




1,3-Buton(sdto3 


2% 




N-AeytGnattiyMQi^a oodtum 


1.5% 




Wteter 


Batenoa 



S3 



o 



o 





C.X« Basic Yellow 11 . 


5% 


5 


PGmBE 


10% 




Trie thy lene glycol monobutyi et:her 


2% 




Glycerin 


10% 


10 


TriiBethylol propane 


3% 


Trimethylol ethane 

Polyethylene glycol having a nuKber 


1% 




average molecular weight of 400 


1% 



13 

Fluorosurfactant 

Surfynol 46S 0.5^ 

(4&ter Balance 



S8 


CO. D'aodt Gresn 1 






C.B. Dboc^ Grcsn 28 


1% 






10% 




Dl8tM®fts 0]yoo3 mono-t-butyl otfidr 


5% 




DkathySort® glyooS ffnona-r»-buty3 elhsr 


s% 






10% 


sa 




0.3% 






5% 









40 



CI. Dbsci Gnssn 1 


3% 


DtatMana elyool mono-n-buty) cShsr 


5% 




15% 


Pofeaootum hy^tronida 


0.1% 




Batenco 



S3 



SO 



o 



Ccmpgratlvo Etfcmpl® E2 





CI. DbQdtRedie4 


2.5% 










DtetKylorra Qlycoi 


5% 






10% 


10 




Batenod 



15 


CI. Add Red 254 


2.5% 




Dtathylo'^ glyoal mono-tvbutyl ether 


7% 




DEatMona glyoo) 


15% 


20 







Evduffitcon Toot E 

^ The Qbov® Ink oompoQ^ono mro uood to cory out prtnting en vcjteoo typ®o tsoondbig popsir opedf Esd 
In TfflbJ© S. Th© prlnto thuo obtainod wsr© ovsluated fai ths oearo iranmr oo wao deocribsd In Evalioition Toot 

The rasults vverd as Qivan in Tq^Ig 5. 

so 

S3 

45 ' 

«, 

59 



i 

i 



31 



o o 



Table 5 



Test 


Type of paper 


EX. S 


comp. 

Zu, E 






1 


2 


3 




5 


6 




B 


1 


2 


3 




COKQUEROB Paper 


® 


® 


® 


® 


® 


® 


® 


® 


o 


O 


o 




FAVORIT X Paper 


® 


® 


® 


® 


® 


® 


® 


® 




o 


o 




MOOO COPY Paper 




® 


O 


® 


o 


® 


® 


® 










RAPID COPY Paper 


® 


® 


® 


® 


® 


® 


® 


© 




o 


o 




SPSW BPP Paper 




® 


® 


® 


® 


® 


® 


® 


21 






Bleed- 


X£RO% P Paper 


® 


® 


® 


® 


® 


® 


® 


® 


21 


A 


X 


ing 


XEROX 4024 Paper 


® 




® 


® 


® 


® 


® 


® 


A 


O 


A 




XEROX 10 Paper 


® 


® 


® 


® 


® 


® 


® 


® 






A 




HEEHACM BOm Paper 




® 


O 


® 


o 


® 


o 


o 




A 


A 




RICOPY 6200 Paper 




€> 


® 


@ 


® 


® 


® 


@ 




A 


A 




X&mayurl Paper 


o 


O 


o 


o 


o 


o 


o 


o 






X 




XEROX R Poper 






o 


® 


o 


® 


® 


o 




X 


X 




COSfQUEROH Pap or 


® 


© 


® 


® 


® 








3C 




X 




FAVOR IT X paper 




© 


® 


@ 


® 


® 


® 






A 


A 




MODO COPY paper 




© 


® 


® 


® 


® 


® 


@ 


A 


A 






RAPID COPY Paper 


® 


© 


® 


® 


® 


® 


® 






A 




Feath- 
ring 


XEROX P Paper 




® 


® 


® 


® 


® 


® 


® 


X 


A 


X 




XEROX 4024 Paper 




® 


® 


® 


® 


® 


@ 


® 




X 


X 




RICOPY 6200 Paper 


1 

® 1 ® 


1 

® 


® 


® 


® 


® 


@ 


X 


A 


A 




Yamayurl Paper 


i o 


i O 


o 


o 


o 


o 


o 


O 


X 


X 


X 




XEROX R Paper | @ j @ 


o 


® 


o 


® 


@ 


O 


X 


X 


X 



S2 



o 



o 



10 



13 



Clalmo 

1 , An ink oomposHion for in& jet rooovding, oompridng g dyo. propytena glycc] mono-n-butyl ether (PGmBE) 
Gnd/or dipropytertd gtyod mono-n-buty) ether (DPQmBE) end q woter-coluble 0}yod ether other than 
POmBE and DPGntB£« the Cst&l smoynt o? POmBE end DPGmBE t»alng 3 to 30% by vyolghi t)Gesd on 
tho ink oompooition. 

2. Tho ink oomposltion sccofding to cSaim 1, herein the totd amount o7 PGenBE afid DPGrndE ta 3 to 10% 
by vTO^ht baaed on tlie ink oonv»3iUon. 

S. The Ink cof?i;>oattton aocordlng to o5alm 1 , \;%^hsraln the vyoter-ooluble glyool ether lo csJected from the gTtnjp 
oonsisting of ethylene glycol monoatkyi ethers, dtethytene glycol monooCkyl ethesQ, triethylene glycol 
monoaCcyl others, prapytoho glyoo) monoaR^ othoFO, dlpnzpyiena tf^ool monoslkyl othere and dkosy- 
oJbQtltutod aHphatlc aloohota. 

4. Tholnkoon^MKStttonQocofdingtocSafm l.^c^hsTeinthQVTotcr-Qoli^lQgiyodQtttQriQesjQC^ 

oonoisting cJ ethySen® gtyool mono-Ci.oalky] otfivsTS, dtothyOono glyooS mono-Ci.oalky) ethere, trbttiyldno 
glyco) mono-C|.oQlky] others, propytono gtyoo] ntoRO-C|.«s5Ikyl olttsra, dipropylona glycol mom>-Ci.ealkyl 
otham and Ct^kos9-6ubatitut(Dd Ci^iphettic fijoohols. 

8. Tho ink oompoaiibn according to daim 1 . tiftiarBin the mstto of tho vvater-oolutrio glyooS othor to POmBE 
end DPGmBE Is not leso than 0.5. 

0. The \stk oompositton according to daim 1. whsrein tita amount of tho c;ffiila7-80lul>lo glyod othar Is S to 
80% by vye^ht based on the Ink oompodtbn. 

7. The Cnk compoaltlan according to daim 1 , VThkrh f uvthcr oompTtsea urco and/or a uraa dsThfatBvQ. 

Q, Tho Ink ccnnpositton aocofding to daim 7, whorein sakl uroQ doHvatlvo othytonouroa, th toma, Uuroa, 
blunst 03* tatrairathylurea. 

9. Tho ink compOQttton according to daim 7, t^^hcrain itto amount of tho uroa and/or uroa dcrivathfo id 2 to 
20% by vvotght based on tho Ink oompositton. 

1®. Tho ink compooltton according to daim 1, vMich fuirthcr oomprboo thiodig^ooL 

11. The Ink oompoGltktn eocordins to daim 10, v^matn the omount of tto thtedtglyod Is 0.5 to 30% by t^ight 
baaed on the Ink compooltkMi. 

12. The Ink composition Qoooiding to daim 1,\^lchfuirth67eompr&soa^^ 

^ IS. The Ink oompbaitkMi according to daim 12, vvhereln the surfadant ta a fluxKnocurfectont. 

1^ Tho Ink oompositton according to datm 13, tyhorotn tS\Q concontmc^lcn of oato fitwrnanfoceant lo 1 to 
10,000 ppm. 

4S 15^ Tho Ink cojnpoQltton according to dal ml 3, wherolndtofluoroourted^ 
nonfonte ourf&scteint. 

ia Tho ink oompoo&ion £>coordlng to daim 1, t^ns&i tho toeimobiiity of sakl ink cempoc^tjcn ao moaored 
by tho (^^c»s-Mlloo method not maro than 200 mm oo tho tntnsA vsSuo and not mora than 100 mm 9 min 
e^lissT lha inflation tha teoL 
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.17. Tho &tk <»mpooltton GcooTdtng to daim 1, i^lch hoo q ourf^sco fianiGloji c7 15 to 40 mM/m. 

ia Tho ink-compoot2ton acoording to daim 1 . v^oioin tho ton:;efd contact anglo of oakS inCc cosnpoaSton v^nth 
QROzslepIatoofQnInktetrQOOTdlnghsadblOtoSO*. . 

10. Uee of an ink oompooftton eompriaing a dye. p70;pytefte glyod mono-n-butyl other (P<&rTSE) andAor <Spfo- 
pyleno glyod mono-n-butyl elhor (DPGmBE) and a ts^ator-aotublo glyod other othor titan POmBE end 
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DPOmBE. the total amount of POnriBE and DPGmBE MnQ 3 to %)% by weight I>a8ed on the Ink compo- 
sition, for ink let reoydlno. 
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